Selected strategies to augment polynucleotide immunization.
We sought to amplify the immune response to polynucleotide immunization through co-delivery of complementary DNA (cDNA) encoding a cytokine or co-stimulatory molecule to enhance antigen presentation. In the context of intramuscular immunization, we examined co-delivery of cDNAs for B7-1 and human carcinoembryonic antigen (CEA) within separate plasmids or a dual plasmid with two independent expression cassettes. Intramuscular delivery of the dual expression plasmid produced anti-CEA antibody responses and antitumor effects superior to those generated by plasmid DNA encoding CEA alone. However, co-delivery of cDNAs encoding B7-1 and CEA in the form of two separate plasmids produced no augmentation. The importance of single plasmid delivery suggests the effectiveness of this strategy is contingent upon co-expression of B7-1 and CEA within the same cell. The success of cutaneous polynucleotide immunization by particle bombardment is thought to derive largely from the presence of Langerhans cells within the skin. We hypothesized that co-delivery of plasmid DNA encoding granulocyte-macrophage colony stimulating factor (GM-CSF) by particle bombardment would enhance the antigen presenting capacity of Langerhans cells at the inoculation site similar to its effects in vitro. Augmentation of CEA-specific lymphoblastic transformation and antibody response was observed when plasmid GM-CSF (pGM-CSF) was administered 3 days prior to each dose of plasmid DNA encoding CEA. These strategies for augmentation of immune response to polynucleotide immunization should be applicable to a wide variety of antigenic targets including infectious agents and other tumor-associated antigens.